Let F be a distribution and let f be a locally summable function. The distribution F (f ) is defined as the neutrix limit of the sequence {F n (f )}, where F n (x) = F (x) * δ n (x) and {δ n (x)} is a certain sequence of infinitely differentiable functions converging to the Dirac delta-function δ(x). The distributions (x μ + ) λ + and (|x| μ ) λ + are evaluated for λ < 0, μ > 0 and λ, λμ = −1, −2, . . . .
Introduction
In the following, we let D be the space of infinitely differentiable functions with compact support, let D [a, b] be the space of infinitely differentiable functions with support contained in the interval [a, b] and let D be the space of distributions defined on D.
We define the locally summable functions x λ + and x λ − for λ > −1 by 
if −r − 1 < λ < −r and
if −2r − 2 < λ < −2r and λ = −2r − 1. We now let N be the neutrix, see [1] , having domain N the positive integers and range N the real numbers, with negligible functions which are finite linear sums of the functions n λ ln r−1 n, ln r n: λ > 0, r = 1, 2, . . . , and all functions which converge to zero in the usual sense as n tends to infinity. Now let ρ(x) be an infinitely differentiable function having the following properties:
Putting δ n (x) = nρ(nx) for n = 1, 2, . . . , it follows that {δ n (x)} is a regular sequence of infinitely differentiable functions converging to the Dirac delta-function δ(x). If now f is an arbitrary distribution in D , we define
for n = 1, 2, . . . . It follows that {f n (x)} is a regular sequence of infinitely differentiable functions converging to the distribution f (x).
The following definition was given in [2] . 
for all test functions ϕ with compact support contained in (a, b).
The following theorems were proved in [2] and [3] , respectively. 
Theorem 2. The distribution (x r + )
−s − exists and
In the previous theorem, the distribution x −s − is defined by
. . and not as in Gel'fand and Shilov [4] . We also define the distribution x −r + by the equation 
The next three theorems were proved in [5] , [6] and [7] , respectively. 
R E T R A C T E D
for r, s = 1, 2, . . . and m = 2, 3, . . . , where 
We now prove 
Proof.
We will suppose that −s − 1 < λ < −s for some non-negative integer s. Then
R E T R A C T E D
We put
and so
It follows that
where the substitutions u = nt and v = nx μ have been made. It follows immediately that
for k = 0, 1, 2, . . . .
Further,
for k = 0, 1, 2, . . . . It now follows from Eqs. (5)- (7) that
for k = 0, 1, 2, . . . . We now consider the case k = r, where r is chosen so that 0 < λμ + r + 1 < 1, and let ψ be an arbitrary continuous function. Then
and it follows that
When x 0, we have
Now let ϕ(x) be an arbitrary function in D with support contained in the interval [−1, 1]. By Taylor's theorem we have
where 0 < ξ < 1. Then
Using Eqs. (8) to (11), it follows that 
Proof. It follows from Eq. (4) that
Since [(|x| μ ) λ + ] n is an even function, it follows that
n (t) dt dx
and it follows as above that
for k = 0, 2, 4, . . . .
R E T R A C T E D
We now consider the case k = 2r, where r is chosen so that 0 < λμ + r + 2 < 1, and let ψ be an arbitrary continuous function. Then it follows as above that
and
if |x| μ 1/n. Again let ϕ(x) be an arbitrary function in D with support contained in the interval
where 0 < ξ < 1. Then Proof. Equation (19) follows on replacing x by −x in Eq. (13).
